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(57)Abstract: 

PROBLEM TO BE SOLVED: To measure bend of road 
surface while traveling on the road surface. 
SOLUTION: This device 10 is provided with an impulsive 
load application mean 20, a bend measuring sensors 30, 
30', and a signal processing mean 40. The bend 
measuring sensors 30, 30' and individual means 20, 40 
are loaded on vehicles 50, 60 that can travel on road. 
The multiple bend measuring sensors 30, 30' are placed 
on a straight line along a traveling direction of the 
vehicles 50, 60. The signal processing mean 40 
processes signals from individual measuring sensors 30, 
30' to separate and to extract a bend caused only by the 
impulsive load by removing recesses and protrusions 
specific to road surface. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An impact load grant means 20 to give an impact load to a road surface R, and the 
deflection measurement sensor 30 and 30' which detect the deflection of the road surface R by 
this impact load, A signal-processing means 40 to process it in response to the signal from this 
deflection measurement sensor, While being the road surface deflection measuring device to 
provide and carrying on the street in the; above-mentioned impact load grant means 20, the 
deflection measurement sensor 30, 30', and the signal-processing means 40 on the movable car 
50 and 60 Each means is constituted so that it can operate during migration. The above- 
mentioned deflection measurement sensor 30 and 30' The portable type road surface deflection 
measuring device characterized by carrying out two or more arrangement on the straight line 
which meets in the migration direction of the above-mentioned car 50, for the above-mentioned 
signal-processing means 40 processing the signal from each deflection measurement sensor 30, 
removing the irregularity of a road surface R proper, and carrying out the separation extract only 
of the deflection by the impact load. 

[Claim 2] Only the following T shifts serially two or more above-mentioned deflection 
measurement sensors 30 and the signal from 30', and it is T=S/V (S is the distance between two 
or more deflection measurement sensors, and V is the rate of a car). 

Next, these two or more deflection measurement sensors 30, the portable type road surface 
deflection measuring device according to claim 1 characterized by carrying out the separation 
extract of the deflection by the above-mentioned impact load by taking the difference of the 
signal of 30'. 

[Claim 3] The portable type road surface deflection measuring device according to claim 1 or 2 
with which the above-mentioned impact load grant means 20 is characterized by having the 
device 22 in which a weight is dropped, the load cell 23 which measures the impact load by this 
weight fall, and the loading ring 24 which tells this impact load to a road surface. 
[Claim 4] The measurement ring 31 and 31' which were attached in the body of the above- 
mentioned car 50 with which the above-mentioned deflection measurement sensor 30 rolls the 
above-mentioned road surface top, The linear gage sensor 33 which detects relative 
displacement with the sensor base 32 attached in the body of this car 50, this base attached on 
this sensor base, and the above-mentioned measurement ring, They are claims 1 and 2 
characterized by the above-mentioned sensor base 32 serving as a fix point substantially while 
the preparation and the above-mentioned impact load joined the road surface and the deflection 
of a road surface has arisen, or the portable type road surface deflection measuring device of 
three given in any 1 term. 

[Claim 5] The portable type road surface deflection measuring device according to claim 4 with 
which the above-mentioned sensor base 32 is characterized by supporting the natural frequency 
by the spring mass system 5Hz or less. 

[Claim 6] Give an impact load to a road surface R, and bend and the deflection of the road 
surface R by this impact load is detected by the measurement sensor 30 and 30'. By processing 
it in response to this deflection measurement sensor 30 and the signal from 30' It carries on the 
street for a means 40 to process the deflection measurement sensor 30 and 30' which detect a 
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means 20 to be the approach of measuring a road surface deflection, and to give the; above- 
mentioned impact load, and the above-mentioned deflection, and the above-mentioned signal, on 
the movable car 50 and 60. The portable type road surface deflection measuring method 
characterized by arranging two or more above-mentioned deflection measurement sensors 30 
and 30' on the straight line which meets in the migration direction of the above-mentioned car, 
processing each deflection measurement sensor 30 and the signal from 30', removing the 
irregularity of a road surface proper, and carrying out the separation extract only of the 
deflection by the impact load. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the road surface deflection measuring device 
and measuring method for performing evaluation of whenever [, such as a pavement road surface 
of a road, and concrete-slab structure of a bridge / healthy ], or endurance. It is related with the 
portable type road surface deflection measuring device and measuring method which can be bent 
and measured, moving especially in a road surface top. 
[0002] 

[Description of the Prior Art] A crack progresses and the pavement road surface of asphalt or 
concrete, or the structure of pavement and concrete-slab structure of a bridge deteriorates 
gradually (reference, such as the 21st Nippon Road meeting collected works p.910 and 91 1). In 
order to investigate the advance situation of degradation by such crack and to evaluate the 
soundness of structure, measuring the deflection of the road surface when giving an impact load 
to a road surface is performed. 

[0003] The following is known by the road surface deflection measurement test method 
(equipment). 

** The Benkelman beam method (ASPHALT Vol.29, No.147, p.4-) 
** Deflected graphic method (ASPHALT Vol.29, No.147, p.4-) 
** The load RETA method (ASPHALT Vol.29, No.147, p.4-) 
** The DINA FUREKUTO method (ASPHALT Vol.29, No.147, p.4-) 
** The San Per method (ASPHALT Vol.29, No.147, p.4-) 

** The FORINGU weight deflected meter method (FWD law, ASPHALT VoL35, No.175, p.2-) 

** Ministry of Construction Public Works Research Institute type (JP, 50-34937, B) 

[0004] having spread among these most generally — Above FWD (Falling Weight Deflectometer) 

— it is law. Radical Motohara ** of FWD is shown in drawing 1 1 . By this approach, a loading 

plate 1 is grounded on a road surface, a weight 2 is dropped on a loading plate 1 from a certain 

height, and an impact load is generated. Fmax of the maximum of the force generated at this 

time It is expressed with a degree type. 

Fmax =(2 and M-g-H-R)1/2M: Mass of a weight (kg) 

R: The load rate of the spring 5 on a loading plate (N/m) 

H: Fall height (m) 

g: Gravitational acceleration (m/s2) 

[0005] In response to the impact load given to this road surface, a road surface bends 
momentarily. A deflection is measured by two or more deflection measurement sensors 4 at the 
same time it measures this impact load by the load cell 3. There are some which are using the 
linear gage sensor as this deflection measurement sensor 4. That is, if the gauge head at the tip 
of a spindle of this linear gage sensor is contacted on a direct road surface and a road surface 
bends according to an impact load, a spindle will also move up and down and the quantized pulse 
according to that amount that moved will be outputted. It bends by counting this amount of 
pulses, and an amount can be detected. 

[0006] Parts other than the spindle of a linear gage sensor need to be fix points, while the 
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impact load was added in the case of this method and the road surface has produced the 
deflection. Then, a linear gage sensor is fixing by the supporting beam which the flat spring's 
attached, and the body of a linear gage sensor is supported by the spring mass system with a 
low natural frequency. For this reason, the moment an impact load is added and a road surface 
bends, the body of a linear gage sensor does not move (a fix point comes), but a spindle chisel is 
changed, and the amount of displacement is caught 
[0007] 

[Problem(s) to be Solved by the Invention] When using the above-mentioned conventional FWD 
type road surface deflection measuring device, a measurement point is made to once suspend 
equipment at the time of measurement, and it prepares grounding a loading plate 1 and the 
deflection measurement sensor 4 on a road surface etc. Then, a weight 2 is dropped to a loading 
plate 1, an impact load is generated, and the signal from the load cell 3 and the deflection 
measurement sensor 4 at that time is caught and processed. And after measurement is 
completed, the deflection measurement sensor 4 and a loading plate 1 are separated from on a 
road surface, and after moving to the next measurement point, it prepares grounding again etc. 
[0008] Thus, at the time of measurement, equipment had to be stopped, and preparations, such 
as touch-down of a loading plate 1 or the deflection measurement sensor 4 and receipt, had to 
be made, and it has taken time and effort and time amount. Moreover, when measuring by the 
usual path on the street, at the time of measurement, it also became the hindrance of traffic and 
the insurance top also had a problem. In addition, there was no practical thing which can be bent 
and measured, having halted at the time of deflection measurement and also moving above- 
mentioned all directions methods other than FWD. 

[0009] This invention was made in view of such a trouble, and the purpose is offering the road 
surface deflection measuring device and measuring method which can measure the deflection of 
a road surface, moving in a road surface top. 
[0010] 

[Means for Solving the Problem and its Function and Effect] In order to solve the above- 
mentioned technical problem, the portable type road surface deflection measuring device of this 
invention An impact load grant means 20 to give an impact load to a road surface R, and the 
deflection measurement sensor 30 and 30' which detect the deflection of the road surface R by 
this impact load, A signal-processing means 40 to process it in response to the signal from this 
deflection measurement sensor, While being the road surface deflection measuring device to 
provide and carrying on the street in the; above-mentioned impact load grant means 20, the 
deflection measurement sensor 30, 30', and the signal-processing means 40 on the movable car 
50 and 60 Each means is constituted so that it can operate during migration. The above- 
mentioned deflection measurement sensor 30 and 30' Two or more arrangement is carried out on 
the straight line which meets in the migration direction of the above-mentioned car 50, and the 
above-mentioned signal-processing means 40 is characterized by processing each deflection 
measurement sensor 30 and the signal from 30', removing the irregularity of a road surface R 
proper, and carrying out the separation extract only of the deflection by the impact load. 
[0011] Moreover, the portable type road surface deflection measuring method of this invention 
Give an impact load to a road surface R, and bend and the deflection of the road surface R by 
this impact load is detected by the measurement sensor 30 and 30'. By processing it in response 
to the signal from this deflection measurement sensor 30 It carries on the street for a means 40 
to process the deflection measurement sensor 30 and 30' which detect a means 20 to be the 
approach of measuring a road surface deflection, and to give the; above-mentioned impact load, 
and the above-mentioned deflection, and the above-mentioned signal, on the movable car 50 and 
60. It is characterized by arranging two or more above-mentioned deflection measurement 
sensors 30 and 30' on the straight line which meets in the migration direction of the above- 
mentioned car, processing each deflection measurement sensor 30 and the signal from 30', 
removing the irregularity of a road surface proper, and carrying out the separation extract only of 
the deflection by the impact load. 

[0012] The road surface deflection measuring device 10 is carried in the cars 50 and 60 with the 
movable whole, and it is constituted so that it can operate during migration. And since it 
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arranges so that other deflection measurement sensor 30' may pass through Rhine through 
which one deflection measurement sensor 30 passed, the condition of the same road surface 
can be measured and the deflection of a road surface can be separated at the time of the 
irregularity of a road surface proper, and impact load grant. According to this invention, the road 
surface covering a long distance can be measured comparatively in a short time, and the 
advance situation of degradation by the crack of a road surface can be grasped economically. 
[0013] In the portable type road surface deflection measuring device 10 of this invention, only 
the following T can shift serially two or more above-mentioned deflection measurement sensors 
30 and the signal from 30', and the separation extract of the deflection by the above-mentioned 
impact load can be carried out by taking the difference of the signal of T=S/V (S is the distance 
between two or more deflection measurement sensors, and V is the rate of a car) next these 
two or more deflection measurement sensors 30, and 30*. 

[0014] Only the time amount corresponding to deflection measurement sensor spacing / car rate 
is behind [ other deflection measurement sensor 30' ] in the amount of displacement of the 
irregularity of the road surface produced when it passes through the location where a road 
surface R has one deflection measurement sensor 30, and it is similarly outputted from them. 
Therefore, by only deflection measurement sensor spacing's moving and taking difference, the 
effect of the irregularity of a road surface is removed, and detection of only the deflection of the 
road surface accompanying an impact load can be performed, moving. 

[0015] The portable type road surface deflection measuring device 10 of this invention is good 
as having the loading ring 24 to which the above-mentioned impact load grant means 20 tells a 
road surface that these impact loads are the device 22 in which a weight is dropped, and the 
load cell 23 which measures the impact load by this weight fall. Since the impact load grant 
section is a loading ring instead of a loading plate, the deflection of a road surface can be 
measured moving. 

[0016] The measurement ring 31 and 31' by which the portable type road surface deflection 
measuring device 10 of this invention was attached in the body of the above-mentioned car 50 
to which the above-mentioned deflection measurement sensor 30 and 30' move the above- 
mentioned road surface top in addition to the above-mentioned configuration, The linear gage 
sensor 33 which detects relative displacement with the sensor base 32 attached in this car 50 
body, this base attached on this sensor base 32, and the above-mentioned measurement ring, 
While the preparation and the above-mentioned impact load joined the road surface and the 
deflection of a road surface has arisen, it is good as the above-mentioned sensor base serving 
as a fix point substantially. In this case, a natural frequency can also support the above- 
mentioned sensor base by the spring mass system 5Hz or less. Since the deflection test section 
serves as the measurement ring 31, the deflection of a road surface can be measured moving. 
Furthermore, since the sensor base serves as a fix point substantially, only the spindle of a linear 
gage sensor can move and the deflection of the road surface accompanying an impact load can 
be measured. 
[0017] 

[Embodiment of the Invention] The portable type road surface deflection measuring device 
applied to the gestalt of one operation of this invention below is explained to a detail, referring to 
a drawing. Drawin g 1 is the schematic diagram showing the example of a configuration of the 
portable type road surface deflection measuring device of this invention. This portable type road 
surface deflection measuring device 10 is equipped with the impact load grant means 20, the 
deflection measurement sensor 30, 30', and the signal-processing means 40. 
[0018] The road surface R top is carried in the impact load grant means 20 and the deflection 
measurement sensor 30, and 30' on towed-vehicle both movable 50. And the deflection 
measurement sensor 30 and two 30' are arranged at the loading ring 24 order equal distance of 
the impact load grant means 20 on the straight line which meets in the migration direction of the 
pulling vehicle 50-ed. in addition, the deflection measurement sensor 30 and 30' — four sets — 
or six or more sets may be arranged. The signal-processing means (computer) 40 is carried on 
towed-vehicle both the base cars 60 that lead 50. 

[0019] The impact load grant means 20 has the composition of giving an impact load to a road 
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surface R. The deflection measurement sensor 30 has the function to detect the irregularity of a 
road surface including the deflection of the road surface R by the impact load given with the 
impact load grant means 20. The signal-processing means 40 has the function to process it in 
response to the signal from the deflection measurement sensor 30. And each means 20, 30, and 
40 are constituted so that it can operate while moving in a road surface R top. 
[0020] Each means 20, 30, and 40 are explained in full detail below. The impact load grant means 
20 is equipped with the weight fall device 22, the load cell 23, and the loading ring 24 as shown 
also in the detail drawing of drawing 2 . The weight 21 is attached possible [ a vertical slide in 
the weight fall device 22 ]. The load cell 23 and the loading ring 24 are arranged by the lower 
part of the weight fall device 22. The weight fall device 22 has the composition of dropping a 
weight 21. A load cell 23 has the function which measures the impact load by weight fall. The 
loading ring 24 has the composition of telling an impact load to a road surface R. 
[0021] The weight fall device 22 <A HREF= / 7Tokujitu/tjitemdrw.ipdl?N0000=239&N0500=1 
E_N/;>==6=«?///&N0001=533&N0552=9&N 0553= 000005" TARGET = As shown also in the 
detail sectional view of "tjitemdrw"> drawing 3, it has plinth 22a, oil hydraulic cylinder 22b and 
piston 22c, 22d [ of weight installation bases ], chuck 22e, 22f [ of metallic ornaments for fall 
height adjustment ], and spring 22g. Plinth 22a is attached on the load cell 23 and the loading 
ring 24, as shown in drawing 2 . Oil hydraulic cylinder 22b and piston 22c are arranged 
perpendicularly on plinth 22a. 22d of weight installation bases is inserted in the side peripheral 
surface of oil hydraulic cylinder 22b possible [ sliding of shaft orientations ]. Chuck 22e is being 
fixed to the upper part side peripheral surface of oil hydraulic cylinder 22b by the side peripheral 
surface of piston 22c by bolt 22ea through slot 22ba prepared in shaft orientations. 22f of 
metallic ornaments for fall height adjustment is arranged by the upper part side peripheral 
surface of oil hydraulic cylinder 22b movable. Spring 22g, it is arranged around oil hydraulic 
cylinder 22b on plinth 22a. 

[0022] Piston 22c has composition which moves up and down inside oil hydraulic cylinder 22b 
with the oil pressure from the lower limit of oil hydraulic cylinder 22b. In addition, this oil 
pressure is controlled through the hydraulic power unit 51 carried on towed-vehicle both [ the 
actuation unit 61 carried on the base car 60 shown in drawing 1 , and ] 50. 22d of weight 
installation bases is formed in both ends 22deca of flanges, and in the shape of [ which have 
22db ] a cylindrical shape. 22d of this weight installation base has composition which can 
laminating lay the ring-like weight 21 on flange 22db of a lower limit. 
[0023] As for chuck 22e, three arm 22ea(s), 22eb, and 22ec are formed in the shape of 
abbreviation for H characters. Namely, the central center section of arm 22ea is fixed to the side 
peripheral surface of piston 22c by bolt 22ea, and, as for chuck 22e, hinge association of arm 
22eb of both sides and the center section of 22ec is carried out to the both ends of arm 22ea. 
And the lower limit of arm 22eb and 22ec is formed in the shape of a hook. This chuck 22e has 
composition which can release [ grasping and ] 22deca of flanges of the upper limit of 22d of 
weight installation bases by the switching action of the lower limit of arm 22eb and 22ec. 
[0024] 22f of metallic ornaments for fall height adjustment is formed in the hollow truncated- 
cone configuration of having the centrum of the truncated-cone configuration which can insert 
the upper limit of arm 22eb and 22ec. 22f of these metallic ornaments for fall height adjustment 
has composition which can adjust the fall height of a weight 21. Spring 22g, it intervenes 
between plinth 22a and 22d of weight installation bases, and has composition which can buffer 
the impact by fall of 22d of weight installation bases. 

[0025] The deflection measurement sensor 30 is equipped with the measurement ring 31, the 
sensor base 32, and the linear gage sensor 33 as shown also in the detail drawing of drawin g 4 . 
In addition, drawin g 4 (A) is a side elevation and (B) is the top view showing arrangement of a flat 
spring. The measurement ring 31 is attached in the body of the pulling vehicle 50-ed, for 
example, can use MC wheel made from Japanese poly PENKO, 150mm of diameters etc., etc. 
The sensor base 32 is also attached in the body of the pulling vehicle 50-ed. The linear gage 
sensor 33 is attached in the sensor base 32, for example, the GS-5011 grade by Ono Sokki Co., 
Ltd. can be used for it. 

[0026] The measurement ring 31 is displaced up and down according to the irregularity of a road 



http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje 



2007/07/31 



JP,2000-292330,A [DETAILED DESCRIPTION] 



5/7 ^— v 



surface, corresponding to the deflection of the road surface R which an impact load joins a road 
surface R with the impact load grant means 20, and is produced. The natural frequency 
corresponding to the mass of body of linear gage sensor 33a and weight 32a and the elastic 
force of flat-spring 32b in the sensor base 32 is supported by the spring mass system 5Hz or 
less. Weight 32a is attached in the lower part of body of linear gage sensor 33a. Four flat-spring 
32b is arranged so that the four way type of body of linear gage sensor 33a may be surrounded, 
and the upper and lower sides are being fixed in the condition of having seen from width and 
having made it curving in the shape of abbreviation for U characters. This sensor base 32 serves 
as a fix point substantially, while the impact load joined the road surface R with the impact load 
grant means 20 and the deflection of a road surface R has arisen. 

[0027] As for the linear gage sensor 33, the spindle 33b is directly linked with the measurement 
ring 31 through joint 33c. This linear gage sensor 33 has the function to detect relative 
displacement with the sensor base 32 and the measurement ring 31. 

[0028] Here, if a road surface R bends by adding an impact load to a road surface R, according 
to this deflection, the measurement ring 31 of each deflection measurement sensor 30 will be 
changed up and down. However, since the frequency of the deflection of a road surface R is in 
the range of about 20Hz - 100Hz, body of linear gage sensor 33a by which the natural frequency 
is supported by the spring mass system 5Hz or less becomes a fix point while the road surface R 
has produced the deflection. Therefore, since only spindle 33b of the linear gage sensor 33 
directly linked with the measurement ring 31 will move, only the deflection of a road surface R 
can be measured. Drawing 5 is an example of the pavement road surface detected by the linear 
gage sensor 33 the load wave-like detected by the load cell 23 when stopping the pulling vehicle 
50-ed and carrying out free fall of the weight 21, and deflection wave-like. 

[0029] The signal-processing means 40 processes the signal from the encoder with a roller (not 
shown) which detects each sensor 23, i.e., a load cell, the linear gage sensor 33, and mileage, 
removes the irregularity of a road surface R proper, and has the function which carries out the 
separation extract only of the deflection of the road surface R by the impact load. That is, the 
signal-processing means 40 shifts serially the signal from two or more deflection measurement 
sensors only for the following T. 

T=S/V (S is the distance between two or more deflection measurement sensors, and V is the 
rate of a car) 

And the deflection of the road surface R by the impact load is separated by synchronizing the 
signal of two or more deflection measurement sensors which can be set at one certain point, and 
taking difference. 

[0030] In such a configuration, actuation when leading the pulling vehicle 50-ed by the base car 
60 is explained with reference to the flow chart of drawing 6 . In an initial state, 22d of weight 
installation bases shown in drawing 3 is first located on spring 22g on plinth 22a, and laminating 
installation of the weight 21 of predetermined weight is carried out on 22d of weight installation 
bases. And chuck 22e is located in the lowest point of oil hydraulic cylinder 22b, and arm 22eb of 
chuck 22e and the lower limit of 22ec are grasping 22deca of flanges of the upper limit of 22d of 
weight installation bases. 

[0031] In this condition, an operator operates the hydraulic pump of a hydraulic power unit 51, 
when it checks whether the actuation unit 61 was operated and oil pressure has reached the 
regular pressure (S1) and oil pressure has not reached a regular pressure (S2). And if oil 
pressure reaches a regular pressure, the hydraulic pump of a hydraulic power unit 51 will be 
stopped (S3), and a weight fall switch will be pushed (S4). 

[0032] Thereby, the solenoid valve of a hydraulic power unit 51 opens (S5), and piston 22c goes 
up within oil hydraulic cylinder 22b by the hydraulic drive. While chuck 22e currently fixed to 
piston 22c also goes up along with slot 22ba of oil hydraulic cylinder 22b to coincidence, 22d of 
weight installation bases and the weight 21 which are grasped by chuck 22e also go up along with 
oil hydraulic cylinder 22b (S6). 

[0033] And arm 22eb of chuck 22e and the upper limit of 22ec advance into the centrum of 22f 
of fall height adjustment metallic ornaments, and are pressurized in the direction closed to a 
taper-like hollow wall (S7). Thereby, arm 22eb of chuck 22e and the lower limit of 22ec open, and 
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22deca of flanges of the upper limit which is 22d of weight installation bases is released. And 22d 
of weight installation bases and a weight 21 fall on the loading ring 24 through spring 22g and 
plinth 22a (S8). 

[0034] This fall initiation is detected by the proximity switch which is arranged.by 22f of fall 
height adjustment metallic ornaments and which is not illustrated. And the trigger signal which 
tells fall initiation is outputted to the signal-processing means 40 from a proximity switch, as 
shown in drawin g 7 (A) (S9). As shown in drawing 7 (B), the impact load by fall is detected by the 
load cell 23, and is outputted to the signal-processing means 40. Fixed time amount T 
measurement of this impact load is done from a trigger signal input point in time by the signal- 
processing means 40. 

[0035] And a road surface R bends according to the impact load added to a road surface R 
through the loading ring 24, it bends according to this deflection, and the measurement ring 31 of 
the measurement sensor 30 is changed up and down. Furthermore, since the pulling vehicle 50- 
ed at this time is moving in a road surface R top, it bends according to the irregularity of a road 
surface R, and the measurement ring 31 of the measurement sensor 30 is also changed up and 
down. As shown in drawin g 7 (C) and (D), the deflection of this road surface R is detected by 
each linear gage sensor 33, and is outputted to the signal-processing means 40. Fixed time 
amount T measurement also of the deflection of this road surface R is done from a trigger signal 
input point in time by the signal-processing means 40 (S10). 

[0036] However, the amount of fluctuation of the measurement ring 31 according to the 
irregularity of a road surface R is hundreds of micrometers which is the amount by which an 
impact load is added and a road surface R is bent. It compares, and since it is large, the way 
things stand, the deflection of a road surface R is buried in the irregularity of a road surface R r 
and detection of it is impossible. However, this portable type road surface deflection measuring 
device 10 is constituted so that measurement ring 31 of deflection measurement sensor 30' of 
another side (backside) ' may pass through the Rhine top through which the measurement ring 
31 of the deflection measurement sensor [ on the other hand / (before side) ] 30 passed. 
Therefore, the irregularity of the road surface R detected when the measurement ring 31 of the 
deflection measurement sensor 30 by the side of before passes a road surface R bends also in 
deflection measurement sensor 30' on the backside, and only the transit time (deltaL shown in 
drawing 7 (C) and (D)) of measurement sensor spacing is in it, and it is outputted similarly. 
[0037] Then, as shown in drawing 8 (A) and (B), after the signal-processing means 40 bends, 
shifts only the transit time deltaL of measurement sensor spacing and shifts the measurement 
data of deflection measurement sensor 30' on the backside with the measurement data of the 
deflection measurement sensor 30 by the side of before, it takes the difference of the 
measurement data of near deflection measurement sensor 30'. The measurement data of the 
deflection of the road surface R which removed the effect of the irregularity of a road surface R 
as shown in drawing 8 (C) by this can be obtained (S1 1). 

[0038] In addition, since the signal-processing means 40 has inputted the signal from an encoder 
with a roller, even if a travel speed changes, it can input each deflection measurement sensor 30 
and the signal from 30' for every ** pitch, for this reason, the signal-processing means 40 — the 
above-mentioned migration — difference — processing can be processed very easily. And the 
signal-processing means 40 indicates each measurement data by the output at CRT, a printer, 
etc. (S12). 

[0039] Then, piston 22c descends within oil hydraulic cylinder 22b by the hydraulic drive. Chuck 
22e currently fixed to piston 22c also descends to coincidence along with slot 22ba of oil 
hydraulic cylinder 22b. And if arm 22eb of chuck 22e and the upper limit of 22ec escape from the 
centrum of 22f of fall height adjustment metallic ornaments, a lower limit will close according to 
the stability of the spring which is not illustrated, and the time of chuck 22e being located in the 
lowest point of oil hydraulic cylinder 22b — arm 22eb of chuck 22e, and the lower limit of 22ec - 
- 22deca of flanges of the upper limit of 22d of weight installation bases — the push open — 
him — 22deca of flanges is grasped again (S13). This returns to an initial state. 
[0040] An operator repeats the actuation returned and mentioned above to step S1, when 
checking whether measurement of the deflection of a road surface R is ended (S14) and 
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continuing deflection measurement of a road surface R. Thus, according to the above-mentioned 
portable type road surface deflection measuring device 10, but the effect of the irregularity of a 
road surface R can be removed, running, and the deflection of the road surface R by fall of a 
weight 21 can be detected. 

[0041] Drawin g 9 and drawin g 10 are drawings in which making another operation gestalt of the 
weight fall device of an impact load grant means correspond to drawing 2 and drawin g 3 , 
respectively, and showing it, and the same configuration part attaches the same number and 
omits explanation. The weight fall device 72 of this impact load grant means 70 is equipped with 
cylinder 72f which operates by chuck 72e and oil pressure, or pneumatics instead of chuck 22e 
of the weight fall device 22, and 22f of metallic ornaments for fall height adjustment. 
[0042] As for chuck 72e, hinge association of the center section is carried out in the upper part 
of piston 22c. And the upper limit of chuck 72e is joined by cylinder 72f, and the lower limit is 
formed in the shape of a hook. This chuck 72e also rocks a lower limit with rocking of the upper 
limit by cylinder 72f, and has composition which can release [ grasping and ] 22deca of flanges of 
the upper limit of 22d of weight installation bases. Also with such an impact load grant means 70 
of a configuration, a weight 21 can be dropped with a sufficient precision from predetermined 
height. 

[0043] Usually, using an accelerometer is also considered as equipment which measures the 
variation rate of a road surface. However, since it is necessary to compute the variation rate of 
a road surface by once finding the integral when using an accelerometer, a calculation error will 
arise. Since the linear gage sensor is used this time, the variation rate of a direct road surface 
can be caught and an error is not produced. Moreover, using the displacement gage of a non- 
contact method not using a wheel is also considered. However, even when migration difference 
of the fine irregularity of a road surface is caught and carried out, the effect of the fine 
irregularity of a road surface remains. Since the effect of the fine irregularity of a road surface is 
canceled when it is made a wheel, the effect of [ at the time of carrying out migration 
difference ] becomes very small. 
[0044] 

[Effect of the Invention] Since it is constituted according to the portable type road surface 
deflection measuring device of this invention, and the portable type road surface deflection 
measuring method so that the whole equipment may be carried in a movable car and it can 
operate during migration as stated above, it is not necessary to stop equipment at every 
measurement and to make preparations, such as touch-down of a loading plate or a deflection 
measurement sensor, and receipt, to it like before. For this reason, measurement effectiveness 
can be raised. Moreover, also in the case of the usual road, safety can be raised, without barring 
traffic at the time of measurement. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing the example of a configuration of the portable 
type road surface deflection measuring device of this invention. 

[Drawing 2] It is the detail drawing of the impact load grant means of the portable type road 
surface deflection measuring device of drawing 1 . (A) is a front view and (B) is a side elevation. 
[Drawing 3] It is the detail sectional view of the weight fall device of the impact load grant means 
of drawing 2 . The front view in which (A) shows the weight's rise middle, and (B) are the front 
views showing the fall middle of a weight. 

[Drawing 4] It is the detail drawing of the deflection measurement sensor of the portable type 
road surface deflection measuring device of drawing 1 . (A) is a side elevation and (B) is the top 
view showing arrangement of a flat spring. 

[Drawing 5] It is a load wave-like and deflection wave-like example of a pavement road surface 
which was made to suspend the pulling vehicle-ed of drawing 1 , and was detected with the 
portable type road surface deflection measuring device. 

[Drawing 6] It is a flow chart for explaining actuation of the portable type road surface deflection 
measuring device of drawing 1 . 

[Drawing 7] It is the 1st wave form chart showing the measurement data in the portable type 
road surface deflection measuring device of drawin g 1 . 

[Drawing 8] It is the 2nd wave form chart showing the measurement data in the portable type 
road surface deflection measuring device of drawing 1 . 

[Drawing 9] It is the detail drawing of another impact. load grant means of the portable type road 
surface deflection measuring device of drawing 1 . 

[Drawing 10] It is the detail sectional view of the weight fall device of the impact load grant 
means of drawing 9 . The front view in which (A) shows the weight's rise middle, and (B) are the 
front views showing the fall middle of a weight. 

[Drawing 1 1] It is the schematic diagram showing the example of a configuration of the 
conventional road surface deflection measuring device. 
[Description of Notations] 
1 Loading Plate 2 Weight 

3 Load Cell 4 Deflection Measurement Sensor 

10 Portable Type Road Surface Deflection Measuring Device 20 70 Impact Load Grant Means 
21 Weight 22 72 Weight Fall Device 
23 Load Cell 24 Loading Ring 

30 Deflection Measurement Sensor 31 Measurement Ring 

32 Sensor Base 33 Linear Gage Sensor 

40 Signal-Processing Means 50 Pulling Vehicle-ed 

51 Hydraulic Power Unit 60 Base Car 

61 Actuation Unit 22a Plinth 

22b Oil hydraulic cylinder 22c Piston 

22d Weight installation base 22e, 72e chuck 

22f Metallic ornaments for fall height adjustment 22g Spring 
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72f Cylinder 32a Weight 

32b Flat spring 33a Body of a linear gage sensor 
33b Spindle 33c Joint 
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